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PROBLEM TO BE SOLVED: To provide a head supporting elastic member 
correcting method and device which can correct the static attitude of head 
quickly with high accuracy to have reproducibility, based on a fixed rule and 
also enable automatic correction thereof. 

SOLUTION: A supporting end 6 of head supporting elastic member 1 is 
fixed to the supporting portion 1 5 and a load beam portion 3 of the head 
supporting elastic member 1 is held by holding arms 19 and 21. A rotating 
force of constant drive torque is given at the constant angular velocity to 
the holding arms 19 and 21 using a rotating actuator 26. Automatic 
correcting work is realized with higher reproducibility of correction by 
previously inputting the relationship between the rotating angle and 
correcting amount of twisting to a computer 28. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The measurement process which fixes to a supporter the supported end of the head support elastic body which 
supported the head, measures the posture of said head when making a head support elastic body into a free condition, 
and calculates the error amount YO of this posture, and in order to correct said error amount YO Said head support 
elastic body is pinched by the pinching member, and it has the correction process which is made to rotate at least one 
side of said supporter and said pinching member by the fixed driving torque which is a fixed angular velocity using a 
rotation actuator, and is made to transform said head support elastic body. At said correction process Said error amount 
YO, It asks for relation with the angle of rotation XI of said supporter required for making only this error amount YO 
transform a head support elastic body, and/or a pinching member beforehand. The correction approach of a head support 
elastic body that only said angle of rotation XI corresponding to said error amount YO is characterized by rotating said 
supporter and/or a pinching member. 

[Claim 2] The correction approach of a head support elastic body according to claim 1 of asking for the relation between 
the error amount YO of the posture of said head, and the angle of rotation XI of said supporter and/or a pinching 
member from the following several 1 cubic equations. 
[Equation 1] 



(However, said Al is a constant peculiar to the head support elastic body which it is going to correct.) 
[Claim 3] After making said head support elastic body transform, change a head support elastic body into a free 
condition, and 2nd measurement of the posture of a head is performed. It asks for the constant A 1 of the proper of the 
head support elastic body which substituted the angle of rotation XI of the pinching member in said correction process, 
and the variation Yx of the posture of the head of a result which actually corrected for said-one number, and actually 
corrected them (n). The correction approach of the head support elastic body according to claim 2 which makes said 
average of Al (n) acquired for every correction of two or more heads the constant Al in subsequent correction. 
[Claim 4] The correction approach of the head support elastic body according to claim 3 which makes the average of the 
constant Al of said proper called for from 30 or less heads by five or more pieces on which correction is made 
continuously (n) the constant Al in subsequent correction. 

[Claim 5] It is the correction approach of a head support elastic body according to claim 3 or 4 of making this outlying 
observation into normal values, and deciding said constant Al in subsequent correction based on this value when it 
excepts from calculation of said average by having made this into outlying observation when said constant Al (n) is 
extremely different from the value acquired by the correction before and behind that, and the outlying observation of 
said constant Al (n) carries out count continuation of predetermined. 

[Claim 6] The posture of the head when canceling pinching of a pinching member and making a head support elastic 
body into a free condition, after only angle of rotation XI rotated said supporter and/or the pinching member is 
measured. When the posture of the head at this time is in tolerance, it considers as the completion of correction and said 
posture does not reach tolerance The correction process of the 2nd time which pinches head supporter material by said 
pinching member again, and is made to transform a head support elastic body in the same direction as said correction is 
performed. The correction approach of a head support elastic body according to claim 2 to 5 of setting up the angle of 
rotation X2 of said supporter at this time, and/or a pinching member based on following several 2. 
[Equation 2] 
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(However, it is deltaY=YO-Yl when variation of the posture of the head which has corrected at the correction process of 
the 1st time is set to Yl .) Moreover, said A is a constant peculiar to the head support elastic body which it is going to 
correct. 

[Claim 7] The posture of the head when canceling pinching of a pinching member and making a head support elastic 
body into a free condition, after only angle of rotation XI rotated said supporter and/or the pinching member is 
measured. When the posture of the head at this time is in tolerance, it considers as the completion of correction and said 
posture has exceeded tolerance The correction process of the 2nd time which pinches head supporter material by said 
pinching member again, and is made to transform a head support elastic body into said correction and hard flow is 
performed. The correction approach of a head support elastic body according to claim 2 to 5 of setting up the angle of 
rotation X2 of said supporter at this time, and/or a pinching member based on following several 3. 
[Equation 3] 

8fC3 X.= D A X i 5 + AY 



A (B Xi + C Xi f ) 



(However, it is deltaY=YO-Yl when variation of the posture of the head which has corrected at the correction process of 
the 1st time is set to Yl.) Moreover, said A, B, C, and D are a constant peculiar to the head support elastic body which it 
is going to correct. 

[Claim 8] Said constant A is the correction approach of the head support elastic body according to claim 6 or 7 which 
uses the constant Al in the case of the 1st correction as it is. 

[Claim 9] The correction approach of the head support elastic body according to claim 6 or 7 which asks for the constant 
A2 of the proper of the head support elastic body which substituted the angle of rotation XI in the 1st correction 
process, and the variation Yx of the posture of the head of a result which actually corrected for said-one number, and 
actually corrected them, and uses said constant A2 as said constant A. 

[Claim 10] The correction approach of the head support elastic body according to claim 6 or 7 which asks for the 
constant A2 of the proper of the head support elastic body which substituted the angle of rotation XI in the 1st 
correction process, and the variation Yx of the posture of the head of a result which actually corrected for said-one 
number, and actually corrected them, and uses (A1+A2) / 2 as said constant A. 

[Claim 11] The correction approach of a head support elastic body according to claim 1 to 10 of canceling pinching by 
the pinching member, making it shifting to a heating process, considering beforehand the amount of return of the head 
supporter material by performing said heating process at said correction process, and setting up angle of rotation of said 
supporter and/or a pinching member after the correction process which rotates a pinching member. 
[Claim 12] The correction approach of a head support elastic body according to claim 1 1 of asking for angle of rotation 
of said supporter in the 1st correction process, and/or a pinching member based on following several 4 when the rate of 
return of deformation of the head support elastic body when passing through said heating process is set to k. 
[Equation 4] 

[Claim 13] The supporter which supports the end face of the head support elastic body with which the head was fixed, 
and the pinching member which pinches a head support elastic body, At least one side of said supporter and said 
pinching member is rotated. With a fixed angular velocity to said head support elastic body And the rotation actuator 
which gives **** by fixed driving torque, It is based on the posture of the head detected by include-angle detection 
means to detect the posture of said head, and said include-angle detection means. Correction equipment of the head 
support elastic body characterized by preparing the control section which performs operation based on the correction 
approach according to claim 1 to 12, and rotation drive control of said rotation actuator, and **. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the correction approach of a head support elastic body and correction 
equipment which are made to transform said head support elastic body about that by which the head is being fixed to 
head support elastic bodies, such as flat spring, like the magnetic head for hard disk drive units, the magnetic head for 
optical-magnetic disc equipment, and the magnetic head for flexible magnetic disks, and were made to make the 
automatic correction of the stand off error of a head posture. 
[0002] 

[Description of the Prior Art] The magnetic head which counters or slides on record media, such as a disk, with a 
surfacing posture is being fixed to head support elastic bodies, such as flat spring. The initial posture (******) of the , 
head currently supported by this head support elastic body affects a recording characteristic and reproducing 
characteristics when a head stands face to face against a disk. 

[0003] It not only affects the spacing of the record / playback component and the disk which were carried in the head, 
but especially in the thing by which a head stands face to face against a disk front face with a surfacing posture, said 
****** affects the surfacing posture on the disk of a head, and there is a problem of being easy to damage a head and/or 
a disk front face by unprepared contact on a head and a disk. 

[0004] The correction of making a head support elastic body transform and making it adjust until now, in order to 
seldom make the stand off error of said ****** of a head into a problem but to correct this ****** was not made. 
However, the flying height of a head is minute with the rapid improvement in the storage capacity (recording density) in 
record media, such as a disk. Consequently, the variation rate of ****** of a head has had serious effect about said 
spacing, damage on a head, etc. Therefore, in the magnetic-head equipment for the aforementioned high storage 
capacity, about what has the large error of ****** of a head, a head support elastic body is made to transform manually, 
and the activity which corrects ****** of a head is tried gradually. 
[0005] 

[Problem(s) to be Solved by the Invention] However, adjustment of the activity which twists to a head support elastic 
body manually, and gives ********** ca n be impossible proper with discretion of an operator, and it is inferior to the 
repeatability of an activity, this — an elastic body — twisting --a****** activity — the — twisting - an amount and not 
only the amount of bending - twisting — etc. — it is because it changes with rotational speed, torque, etc. of a tool of a 
sake delicately. Therefore, the activity corrected so that a head support elastic body may be made to transform and it 
may become in tolerance about ****** of a head is influenced by an operator's level of skill, and becomes what has 
very bad working efficiency. 

[0006] It aims at offering the correction approach of a head support elastic body and correction equipment which this 
invention solves the above-mentioned conventional technical problem, it can correct ****** of a head so that it may 
have repeatability based on a quickly highly precise and fixed regulation, and enable the automation. 
[0007] 

[Means for Solving the Problem] The measurement process which the correction approach of the head support elastic 
body of this invention fixes to a supporter the supported end of the head support elastic body which supported the head, 
measures the posture of said head when making a head support elastic body into a free condition, and calculates the 
error amount Y0 of this posture, In order to correct said error amount Y0, said head support elastic body is pinched by 
the pinching member. It has the correction process which is made to rotate at least one side of said supporter and said 
pinching member by the fixed driving torque which is a fixed angular velocity using a rotation actuator, and is made to 
transform said head support elastic body. At said correction process Said error amount Y0, It asks for relation with the 
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angle of rotation XI of said supporter required for making only this error amount YO transform a head support elastic 
body, and/or a pinching member beforehand. Only said angle of rotation XI corresponding to said error amount YO is 
characterized by rotating said supporter and/or a pinching member. 

[0008] In this invention, twist by fixed driving torque with a fixed angular velocity to a head support elastic body, or 
give bending, a head support elastic body is made to transform, and ****** of a head is corrected. By making a head 
support elastic body transform by the fixed driving torque which is a fixed angular velocity, regularity can be given to 
the amount of bending given from the outside by a pinching member etc., and the amount of corrections of the error of 
****** of an actual head, and reproducible correction is possible. 

[0009] The relation between angle of rotation of the aforementioned supporter and/or a pinching member and the 
amount of corrections of the error of the posture of a head can be quantitatively controlled by using each following 
formula. However, about each following formula, it is not made to limit to this strictly, and a constant is applied to each 
formula or it includes adding or subtracting the formula for amendment. That is, it is making into the summary to 
perform control by the relation which contains the following formulas at least. Moreover, a head support elastic body is 
given, it twists, and there is directivity in ******, and if one direction is expressed with forward, the direction of 
another side will become negative. The following formulas can be applied also to said which direction, and will express 
the formula with the absolute value. 

[0010] First, in time [ 1st ] deformation correction, it asks for the relation between the error amount (the amount of 
correction targets) Y0 of the posture of said head, and the angle of rotation XI of said supporter and/or a pinching 
member from the cubic equation of said-one number. It is possible a secondary term, a primary term, and to add a 
constant term to this cubic equation further as mentioned above. 

[001 1] Next, after making said head support elastic body transform, change a head support elastic body into a free 
condition, and 2nd measurement of the posture of a head is performed. It asks for the constant Al of the proper of the 
head support elastic body which substituted the angle of rotation XI of the pinching member in said correction process, 
and the variation Yx of the posture of the head of a result which actually corrected for said-one number, and actually 
corrected them (n). It is desirable to make into the constant Al in subsequent correction said average of Al (n) acquired 
for every correction of two or more heads. 

[0012] As for the number of the constants Al for calculating the average (n), 100 or less are desirable at five or more. 
When the ratio which one outlying observation occupies to the average as it is less than five becomes high and exceeds 
100, one outlying observation will participate in a setup of the following constant for a long time. For example, when it 
excepts from calculation of said average by having made this into outlying observation when said constant Al (n) is 
extremely different from the value acquired by the correction before and behind that, and the outlying observation of 
said constant Al (n) carries out count continuation of predetermined, it is desirable to make this outlying observation 
into normal values, and to decide said constant Al in subsequent correction based on this value. 
[0013] Moreover, as for the constant Al for calculation of said average (n), 30 or less are still more desirable at five or 
more. That is, it is desirable to make into the constant Al in subsequent correction the average of the constant Al of 
said proper called for from 30 or less heads by five or more pieces on which correction is made continuously (n). Thus, 
when ****** of a head does not enter in tolerance by the 1st correction to make, it is desirable to make the 2nd 
correction. However, since it twists to a head support elastic body by the 1st correction and ****** is given, it is 
desirable [ this correction that is the 2nd time ] to correct based on a different function from the 1st time so that it may 
indicate below. 

[0014] For example, the posture of the head when canceling pinching of a pinching member and making a head support 
elastic body into a free condition, after only angle of rotation XI rotated said supporter and/or the pinching member is 
measured. When the posture of the head at this time is in tolerance, it considers as the completion of correction and said 
posture does not reach tolerance The correction process of the 2nd time which pinches head supporter material by said 
pinching member again, and is made to transform a head support elastic body in the same direction as said correction is 
performed, and the angle of rotation X2 of said supporter at this time and/or a pinching member can be set up based on 
said-two number. 

[001 5] Or the posture of the head when canceling pinching of a pinching member and making a head support elastic 
body into a free condition, after only angle of rotation XI rotated said supporter and/or the pinching member is 
measured. When the posture of the head at this time is in tolerance, it considers as the completion of correction and said 
posture has exceeded tolerance The correction process of the 2nd time which pinches head supporter material by said 
pinching member again, and is made to transform a head support elastic body into said correction and hard flow is 
performed, and the angle of rotation X2 of said supporter at this time and/or a pinching member is set up based on said- 
three number. 
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[0016] As said constant A used at the 2nd aforementioned correction process, the constant Al in the case of the 1st 
correction can be used as it is. Or it asks for the constant A2 of the proper of the head support elastic body which 
substituted the angle of rotation XI in the 1st correction process, and the variation Yx of the posture of the head of a 
result which actually corrected for said-one number, and actually corrected them, and said constant A2 is used as said 
constant A. 

[0017] Or it asks for the constant A2 of the proper of the head support elastic body which substituted the angle of 
rotation XI in the 1st correction process, and the variation Yx of the posture of the head of a result which actually 
corrected for said-one number, and actually corrected them, and (A1+A2) / 2 are used as said constant A. The elasticity 
of the proper by the internal stress of each head support elastic body which is going to make the 2nd correction as it is 
only said Al etc. is not necessarily suited, but a limitation is in making the 2nd correction still more delicate than the 1st 
time successful by the high probability. Moreover, if only said A2 is used, the effect of the measurement error of the 
proper of a head support elastic body, a locational error, etc. which made time [ 1st ] correction will become large. 
Therefore, by using the aforementioned (A1+A2) /2, the completion probability of correction by time [ 2nd ] correction 
can be made high. 

[0018] Furthermore, it is desirable to cancel pinching by the pinching member, to make it shift to a heating process, to 
consider beforehand the amount of return of the head supporter material by performing said heating process at said 
correction process, and to set up angle of rotation of said supporter and/or a pinching member after the correction 
process which rotates a pinching member. Thus, if it heat-treats after correction and the heat shock is given, when there 
is a temperature change by the actual operating environment, ****** of a head will stop being able to change easily. 
Therefore, by correcting by considering the return of ****** of the head after this heat treatment, head equipment 
excellent in the resistance to environment can be completed. 

[0019] For example, when the rate of return of deformation of the head support elastic body when passing through said 
heating process is set to k, it asks for angle of rotation of said supporter in the 1st correction process, and/or a pinching 
member based on said-four number. 

[0020] Moreover, the correction equipment of the head support elastic body of this invention The supporter which 
supports the end face of the head support elastic body with which the head was fixed, and the pinching member which 
pinches a head support elastic body, At least one side of said supporter and said pinching member is rotated. With a 
fixed angular velocity to said head support elastic body And the rotation actuator which gives **** by fixed driving 
torque, It is characterized by preparing the control section which performs operation based on one of the aforementioned 
correction approaches, and rotation drive control of said rotation actuator, and ** based on the posture of the head 
detected by include-angle detection means to detect the posture of said head, and said include-angle detection means. If 
the correction equipment of such a head support elastic body is used, ****** of a head is correctable in the minimum 
percent defective at high speed quantitatively. 
[0021] 

[Embodiment of the Invention] The side elevation in which drawing 1 shows the correction equipment of the head 
support elastic body of this invention, and drawing 2 are the perspective views showing an example of the head support 
elastic body corrected by said correction equipment. The head support elastic body 1 shown in dra wing 2 is an object for 
hard disk drive units, and press forming is carried out with the flat spring ingredient which demonstrates elastic force. 
[0022] In the front part of the head support elastic body 1 , it is the load beam section 3 which ribs 2 and 2 are bent and 
formed in edges on both sides, and has predetermined rigidity. Ribs 2 and 2 are not formed in the end face section, but 
the notch aperture 4 is formed in the center, and it has become the elastic-deformation section 5. Furthermore, the mount 
plate 7 is joined to the supported end 6 of a end face, and, as for the head support elastic body 1, said supported end 6 is 
fixed to a head support arm etc. with a mount plate 7 in a hard disk drive unit. 

[0023] FUREKISHA 8 formed in the point section of the load beam section 3 with the flat spring ingredient thinner than 
the head support elastic body 1 is joined, and Head H is being fixed to this FUREKISHA 8 by adhesion. Head H 
consists of record / playback components 10 of the diaphragm structure prepared in the trailing side edge side of the 
slider 9 which counters a record medium, and this slider 9. A cable 1 1 is fixed on said load beam section 3, and the lead 
wire of this cable 1 1 is connected to the polar zone of said record / playback component 10. 

[0024] If a hard disk drive unit is equipped, the ABS side Ha will meet a disk and Head H will be forced on a disk by 
the elastic force of said elastic-deformation section 5 by elastic force with the light ABS side Ha. If a disk rotates, the 
surfacing force will act on the ABS side Ha by the airstream on the front face of a disk, and the trailing side edge side in 
which record / playback component 10 was formed will serve as the inclination posture in which it approaches in the 
direction of a disk. Playback of the magnetic signal currently recorded on the record or the disk of a magnetic signal to a 
disk by record / playback component 10 is performed with this inclination posture. 
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[0025] With this kind of magnetic-head equipment, when the supported end 6 of the head support elastic body 1 is 
fixed, Head H calls ****** further the inclination posture of the ABS side Ha of Head H in the free condition of not 
being in contact with a disk, according to a quiescent state. By the following correction equipment and correction 
approaches, where a supported end 6 is fixed, the load beam section 3 is twisted to the circumference of a center line 0 5 
and ****** of the roll direction of the ABS side Ha is adjusted (correction). 

[0026] The supporter 15 is formed in the correction equipment shown in drawing 1 . This supporter 15 has the standing 
ways 16 which fix the supported end 6 and mount plate 7 of the head support elastic body 1, and the attachment 
compon ents 17a a nd 17b w hich hold the head support elastic body 1 at the edge by the side of the head component 
support of said elastic-deformation sections 5. A supported end 6 is fixed to said supporter 15 with the posture in which 
the ABS side Ha of Head H serves as facing up, and, as for the head support elastic body 1, measurement and correction 
are made. 

[0027] The point section of the load beam section 3 of the head support elastic body 1 fixed to said supporter 15 is 
pinched by the pinching member 18. This pinching member 18 has the pinching arms 19 and 21 of a pair. The pinching 
arm 1 9 bends the point section of a sheet-metal ingredient, and is equivalent to the part in which said ribs 2 and 2 of the 
load beam section 3 are not formed for pinching edge 19a. Although the pinching arm 21 of another side is formed with 
a sheet-metal ingredient, the elastic or elastic rotation members 22, such as a tube formed with resin ingredients, such as 
vinyl, or a rubber roller, are attached in that point section, and this rotation member 22 is equivalent to the crowning of 
the ribs 2 and 2 of the load beam section 3. In case much measurement and corrections of the head support elastic body 
1 are repeatedly made by using this rotation member 22, the part equivalent to the crowning of ribs 2 and 2 is updated, 
and it can prevent changing the pinching force by the pinching member 1 8. It can be supported by the pinching base 23, 
the pinching arms 19 and 21 of a pa ir can movejpjmd down by the cylinder style prepared in this pinching base 23, and 
said pinching arms 19 and 21 can repeat pinching oftKeload beam section 3, and pinching discharge actuation. 
[0028] Said pinching base 23 is being fixed to the revolving shaft 25, and the rotation drive of the revolving shaft 25 is 
carried out by the rotation actuator 26. The rotation actuator 26 consists of moderation devices in which the output of a 
stepping motor and this stepping motor is slowed down. When for example, one rotation (360 degrees) is 500 steps and, 
as for a stepping motor, combines the moderation device of 1 : 50 at this, said pinching base 23 is rotated by one rotation 
at 25000 steps. By using this rotation actuator 26, the pinching base 23 (pinching member 18) is a fixed angular 
velocity, and is fixed driving torque, and is rotated to positive/negative both directions by the circumference of said 
center line O. 

[0029] Feedback control of the stepping motor which constitutes said rotation actuator 26 is carried out by motor control 
equipment 27, and motor control equipment 27 is given from the computer 28 by which the angle-of-rotation command 
to the rotation actuator 26 serves as a control section. Moreover, the monitor 29 is connected to the computer 28. 
[0030] The include-angle detection means^i-has countered the ABS side Ha of the head H currently fixed to the point 
section of said head support elastic body 1. the include-angle dete ction means 3 \ -- a collimator, a laser collimator, a 
laser reflective type include-angle measuring instrument, an d laser— a variation rate — it is a formula include-angle 
measuring instrument, a light reflex type include-angle measuring instrument, an interference fringe type include-angle 
measuring instrument, etc., and the inclination posture of the ABS side Ha of Head H, especially the roll direction 
inclination posture of the circumference of a center line O are detected. 

[003 1] the image processing by the computer 28 while the posture of the ABS side Ha measured by said include-angle 
detection means 3 1 is sent to a computer 28 and projecting on a monitor 29 — the include angle of the circumference of 
the center line O of the ABS side Ha — a variation rate is computed. 

[0032] Next, the correction approach of the head support elastic body 1 using said correction equipment is explained. 
Drawing 3 is a flow chart which shows the flow of said correction approach. As shown in the flow chart of drawing 3 , 
as shown in draw ing 1 , at step 1 (ST1), the supported end 6 of the head support elastic body 1 is fixed to a supporter 15. 
At the time, the load beam section 3 is not pinched by the pinching arms 19 and 21 of attachment components 17a and 
17b and the pinching member 18, but the head support elastic body 1 is in a free condition. In ST2, the include-angle 
detection means 3 1 detects whenever [ angle-of-inclination / of the ABS side Ha of Head H ] in said free condition. 
Based on this measurement, a computer (control section) 28 performs an image processing, and whenever [ roll 
inclination angle / of the circumference of the center line O of the ABS side Ha ] is measured. 
[0033] When the inclination posture of the ABS side Ha is in the predetermined include-angle range (tolerance) as a 
result of the 1st measurement of said ST2, and the image processing in a computer 28, it shifts to ST3 and inspection 
processing of the head support elastic body 1 is completed. 

[0034] While holding a end face side by attachment components 17a and 17b as shown in draw ing 1 when the 
inclination posture of the roll direction of the ABS side Ha is judged to be outside tolerance by 1st measurement of ST2, 
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the load beam section 3 is pinched with the pinching arms 19 and 21 of the pinching member 18. And the 1st correction 
is made by ST4. In this 1st correction, the pinching member 18 is rotated by the rotation actuator 26, only an include 
angle XI is rotated in the direction where the load beam section 3 corrects the posture error of the ABS side Ha, and 
**** is given to the load beam section 3. 

[0035] After that, pinching of the load beam section 3 by the pinching arms 19 and 21 of attachment components 17a 
and 1 7b and the pinching member 1 8 is canceled, and the head support elastic body 1 is free. In ST5, the include angle 
of the inclination posture of the roll direction of the ABS side Ha is detected in a free condition. To the error amount Y0 
of the posture measured by time [ 1st ] measurement (ST2), if the amount Yl of corrections of the ABS side Ha 
corrected at the correction process of the 1st time in ST4 as a result of this detection is in tolerance, it will shift to ST3, 
and processing is completed. 

[0036] In measurement of ST5, when the amount Yl of corrections by the 1st correction is judged to have separated 
from tolerance to said error amount Y0, it shifts to ST6. In ST6, the amount of corrections of the ABS side Ha which is 
needed by deltaY=Y0-Yl, i.e., the 2nd correction, is calculated. Decision whether the absolute value of the amount Yl 
of corrections corrected to coincidence by the 1st correction is smaller than the absolute value of the error amount Y0 
obtained by the 1st measurement is made. 

[0037] When the absolute value of the amount Yl of corrections corrected by the 1st correction is judged that a twist is 
also small by the absolute value of the error amount Y0 obtained by the 1st measurement, it shifts to the 2nd correction 
process of ST7. In the correction process of ST7, the rotation location of the pinching member 1 8 by the rotation 
actuator 26 shown in drawing 1 is returned to an initial valve position (include angle 0), and the load beam section 3 is 
pinched with attachment components 1 7a and 1 7h jin d the pinching ar ms 19 and 21 . And with the rotation actuator 26, it 
is a fixed angular velocity, and only an include angle X2 rotates the pinching member 18 in the same direction as the 
correction direction of the 1st time by fixed driving torque, the head support elastic body 1 is twisted and increased, and 
it is made to deform into a direction. 

[0038] After this 2nd correction process, pinching of the load beam section 3 by attachment components 17a and 17b 
and the pinching member 18 is canceled, and 2nd measurement is performed in ST8. By this measurement, when 
whenever [ to the roll direction of the ABS side Ha / attitude-angle ] is judged to be in the tolerance of a product, it is 
recognized as an excellent article, it shifts to ST3, and processing is completed. At the time outside said tolerance, it is 
judged as a defective (ST9). 

[0039] In ST6, when the absolute value of the amount Yl of corrections corrected by the 1st correction is judged to 
have been over the absolute value of the error amount Y0 obtained by the 1st measurement, it shifts to the 2nd 
correction process of ST10. In the correction process of ST 10, the rotation location of the pinching member 1 8 by the 
rotation actuator 26 shown in drawing 1 is returned to an initial valve position (include angle 0), and the load beam 
section 3 is pinched with attachment components 17a and 17b and the pinching arms 19 and 21 . And with the rotation 
actuator 26, it is a fixed angular velocity, and only an include angle X2 rotates the pinching member 18 in the direction 
contrary to the correction direction of the 1st time by fixed driving torque, the head support elastic body 1 is twisted, 
and it is made to deform in the return direction. 

[0040] After the 2nd correction process of ST1 0, pinching of the load beam section 3 by attachment compon ents 17 a 
and Hb and the pinching member 18 is canceled, and 2nd measurement is performed in ST1 1. By this measurement, 
when whenever [ to the roll direction of the ABS side Ha / attitude-angle ] is judged to be in the tolerance of a product, 
it is recognized as an excellent article, it shifts to ST3, and processing is completed. At the time outside said tolerance, it 
is judged as a defective (ST9). 

[0041] Next, the detail of the correction process in each step shown in drawing 3 is explained. By the correction 
approach of this invention, it pinches by the pinching member 18, predetermined correction property 3, i.e., load beam 
section, of a proper of specification. With a fixed angular velocity And angle of rotation when giving rotation (twisting) 
by fixed driving torque, [ of the head support elastic body 1 ] required to make relational expression with the amount of 
corrections of the include-angle posture of the ABS side Ha in the free condition after correction memorize beforehand 
in the table of a computer 28, and correct an error amount from this relational expression — he twists and is trying to ask 
for angle of rotation 

(The 1st correction process; ST4) At the 1st correction process of ST4, it is the following, and the angle of rotation XI 
of the pinching member 18 for correction is made and decided. Two or more head support elastic bodies 1 (an error is 
the thing of 0 whenever [ attitude-angle / of the ABS side Ha ] in an assembly condition) of predetermined specification 
(a predetermined configuration and a predetermined dimension) are prepared as a criteria sample. It fixes to the 
supporter 15 which shows the 1st sample first to drawing ! , the load beam section 3 is pinched by attachment 
components 17a and 17b and the pinching member 18, and only the predetermined angle of rotation (predetermined 
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number of steps of a stepping motor) XI rotates the pinching member 18 in the forward direction. After that, pinching 
of attachment components 17a and 17b and the pinching member 18 is canceled, and the variation (the amount of 
corrections) of the include-angle posture of the ABS side Ha is measured. Next, the angle of rotation XI of the pinching 
member 18 is made different from the 1st piece about the 2nd sample, the pinching member 18 is rotated similarly, the 
ABS side Ha of a free condition is measured after that, and variation (the amount of corrections) is measured. 
[0042] Different angle of rotation XI in the forward direction and the negative direction was set up to two or more 
samples, and drawin g 4 plotted the relation between angle of rotation XI and the amount of corrections on the x-y 
coordinate, this invention person checked that the line which connects the plot on a x-y coordinate resembled the cubic 
curve. When this cubic curve is set with y=Al and x3, said Al is the constant of a proper in the head support elastic 
body 1 of a predetermined configuration (predetermined specification). The constant Al peculiar to the product group is 
inputted into a computer 28. 

[0043] If the inclination posture of the ABS side Ha of Head H is judged to have separated out of the tolerance of 
normal values by the actual correction approach in the 1st measurement of ST2 shown in drawing 3 That error amount 
Y0 is detected, and this Y0 is substituted for cubic polynomial y=Al and x3 as correction desired value, namely, several 
1 operation is made, and the angle of rotation XI of the pinching member 1 8 corresponding to the amount Y0 of 
corrections is called for. The number of steps of the stepping motor equivalent to this angle of rotation XI is given to 
motor control equipment 27 as a rotation command from a computer 28, and only said include angle XI twists the load 
beam section 3 by the pinching member 18. 

[0044] If the aforementioned correction is made about an actual product, in ST5, measurement of the ABS side Ha of 
Head H will be performed after that. It can know how many include-angle postures of the ABS side Ha by this 
measurement, as a result of twisting only said include angle XI, were correctable. So, by computer 28, it twists, angle of 
rotation XI and the amount Yl of corrections of the result are substituted for said cubic polynomial y=Al and x3, and 
the constant Al corresponding to an actual product is counted backward. 

[0045] The constant Al counted backward is memorized in drawin g 5 like Al (n), Al (n+1), and Al (n+2) — , calculates 
the average of a predetermined number, for example, the value of ten pieces, and makes the average the new constant 
Al, and said average is used for it as several 1 constant Al by the next correction. That is, the average value of the value 
of ten pieces of said constant Al counted backward and obtained for every correction of ST4 and ST5 and measurement 
is calculated one after another, sequential feedback of this value is carried out at that next correction, and this is 
repeated. 

[0046] The number of the constants Al for calculating the average has 30 or less desirable pieces at ** desirable at five 
or more pieces [ 100 or less ], and five more pieces or more. If the effect will act on the average greatly and it exceeds 
30 pieces or 100 pieces when fewer [ than five pieces ] and the constant Al which changes extremely appears, the 
constant Al which changes extremely will participate in count of the average forever, and is not desirable. 
[0047] Moreover, when the constant Al newly counted backward based on measurement of ST5 shows extreme 
outlying observation to said average (for example, when the constant Al from which it separates from **20% of range 
of the average appears), as shown in the lower berth of drawing 5 , it does not consider as the foundation of calculation 
of outlying observation Al (S) of said average. It stores in the table for specifically computing an average value, and a 
different table. 

[0048] However, when said outlying observation carries out predetermined number (for example, three or more pieces) 
continuation like Al (S), and Al (S+l) and Al (S+2), it considers as the constant Al of correction of the average of this 
three outlying observation of that degree, the lot of a product mainly switches, it will come out that such outlying 
observation appears, there will be, it will switch to the constant Al new in this case, and can reduce a percent defective. 
As a result of this invention person's correcting based on the aforementioned averaging method and the method of 
handling [ outlying observation ], the percent defective by the 1st correction was several %. (The 2nd correction process 
(twisting and increasing direction); ST7) Correction of ST7 is made when not entering in the tolerance of the error 
amount (correction desired value) Y0 with the actual amount Yl of corrections by the 1st correction (when not arriving 
in tolerance). At this time, the calculation approach of the angle of rotation X2 given to the pinching member 18 is 
explained based on drawing 6 . 

[0049] By the 1st correction approach of ST4, it has set up based on cubic polynomial y=Al which is given to the head 
support elastic body 1 and which twists and shows an include angle (angle of rotation XI) as the continuous line of 
draw ing 6 , and x3. If the property as this formula is shown, the amount Yl of corrections of the head support elastic 
body 1 should have resulted in the tolerance of the correction desired value Y0 as a result of having given said angle of 
rotation XL However, as a result of only angle of rotation of the head support elastic body XI giving [ 1 ] ***♦, that it 
cannot correct by the 1st correction does not result on said cubic polynomial y=Al and the line of x3, but I hear that the 
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amount of corrections has stopped at the location (i) of Yl fewer than it, and (refer to drawin g 6 ), and it has it. 
[0050] So, in this invention, the cubic polynomial showing the relation between the angle of rotation x given to the 
measured head support elastic body 1 in this case and the amount y of corrections of that result assumes that it was 
originally the curve (y=Al and x3-E) which passes the above (i). If angle of rotation which can result in the original 
correction desired value Y0 in said assumed curve is set to X2, since amount of corrections deltaY needed by the 2nd 
correction is Y0-Y1, it can calculate this by following several 5. 
[0051] 
[Equation 5] 

Kb AY = Y 0 - Y a 

= A,X a 8 - E - (AjXa 3 - E) 

Said-six number transformed this several 5, and if amount deltaY which had not been enough corrected by one 
correction and measurement is substituted for several 6, it can ask for the angle of rotation X2 of the pinching member 
1 8 in the case of the 2nd correction of ST7. In addition, Al uses the average used for the time [ 1st ] correction 
explained in drawin g 5 as it is. 
[0052] 
[Equation 6] 



In addition, before making the 2nd correction, since angle of rotation XI and the amount Yl of corrections are known 
about the head support elastic body 1 in ST4 and ST5, the constant A2 of a proper can be counted backward to the head 
support elastic body 1 by substituting this for cubic polynomial y=Al and x3. Therefore, in several 6, the constant A2 of 
a proper may be used for the product instead of said constant Al , and you may ask for the angle of rotation X2 of the 
pinching member 18 required for the 2nd correction. 

[0053] Or average A= (A1+A2) / 2 of said Al and A2 may be used instead of several 6A1 . That is, although the 
constant A of several 2 may be Al and you may be A2, it is desirable to be referred to as A= (A1+A2) / 2. 
[0054] If only Al is used in case it asks for the angle of rotation X2 required for the 2nd correction in ST7, since this is 
the average used for the 1st correction, it may not be the the best for the 2nd correction. Moreover, if only A2 is used, 
the error in measurement of the product etc. may have accumulated and it may not be the optimal too. Therefore, by 
using the average of Al and A2, the optimal correction can be performed and a percent defective can be reduced. 
[0055] When either Al or A2 were used as a constant A as a result of this invention person's experiment, the percent 
defective by the 2nd correction was about 50%, but as a result of using said average A= (A1+A2) / 2, the percent 
defective became less than 10%. 

(The 2nd correction process (twisting the return direction); ST10) Correction of ST10 is made when the amount Yl of 

corrections by the 1st correction exceeds the tolerance of the actual error amount (correction desired value) Y0. At this 

time, the force of returning **** to the head support elastic body 1 by the pinching member 18 is given. 

[0056] The head support elastic body 1 is twisted and corrected to the 1st time, the angle of rotation X2 of the pinching 

member 1 8 at the 1st time of twisting and making it rotate to a direction and hard flow and the head support elastic body 

1 twist after that, and relation with amount of return corrections deltaY is shown in drawing 7 . 

[0057] After drawing 7 gives rotation in the forward direction and the negative direction, respectively and twists only 

once two or more head support elastic bodies 1 extracted to arbitration, The diagram shows the relation of said 1st angle 

of rotation X2 and amount of return corrections (return deformation) deltaY at the time of the return which twists, was 

made to rotate the pinching member 1 8 to a direction and hard flow, was made to carry out return deformation of the 

head support elastic body 1 , and was then given to the head support elastic body 1 . 

[0058] although the pinching member 18 will rotate 360 degrees with the correction equipment shown in drawin g 1 if 
the stepping motor of the rotation actuator 26 carries out 25000 steps, 1000 steps of stepping motors are first rotated to 
two or more head support elastic bodies 1 - making - two or more head support elastic bodies 1 — respectively — alike 
— the 1st time — it twists and the force is given. Then, above **** and the reverse sense twist to each head support 
elastic body 1 , and the return force is given to it. The angle of rotation X2 of the direction of return of the pinching 
member 1 8 at this time was changed for two or more head support elastic bodies of every, and amount of return 
corrections deltaY to the angle of rotation X2 given to each head support elastic body 1 was measured. It is the 
continuous line of drawing 7 which the relation was plotted and was connected with the line. 
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[0059] The drastic change chain line of drawing 7 rotates 1250 steps of stepping motors, changes into two or more head 
support elastic bodies 1 the angle of rotation X2 of the 1st pinching member 18 at the time of the return deformation 
which twists, gives deformation and is given after that for every head support elastic body, plots relation with each 
amount of return corrections delta[ of the head support elastic body / as opposed to / twist and / deformation X2 / 1 ] Y, 
and connects it with a line. The dotted line of drawin g 7 makes the 1st time rotate 1500 steps of stepping motors, and 
shows the relation of the angle of rotation X2 of the return force and amount of return corrections deltaY which are 
given to a head support elastic body after that. 

[0060] this invention person created two or more diagrams about return correction as shown in drawing 7 , and tried 
making each diagram express in common as a linear function of X2. Consequently, following several 7 was found out as 
what can be approximated most. 
[0061] 
[Equation 7] 

W 7 AY = A(B Xi + C X, , )X 2 - DAX, 1 

XI in seven above is angle of rotation of bending given to the head support elastic body 1 at the 1st time, and this is an 
include angle corresponding to 1000 steps of the stepping motor used for asking for the diagram shown in drawing 7 , 
1250 steps, 1500 steps, etc. B, C, and D are the constants resulting from the configuration based on the specification of 
the corrected head support elastic body 1, The concrete function of several 7 obtained as a result is as being shown in 
several 8 of the following, or several 9. 
[0062] 
[Equation 8] 

Wo AY - 0.75 AXx'X, + 0.07 A Xi a 



[0063] 
[Equation 9] 

Ifc9 AY = 0.95 A X,X 2 + 0.05 A 



Moreover, a constant Al is the average [ the average of the average Al of ten pieces of the constant Al (n) for which it 
counted backward and asked for each head support elastic body of every on the occasion of the 1st deformation 
correction as well as the time of ST7, and the constant A2 of the proper counted backward and obtained when the head 
support elastic body 1 here was bent to the 1st time ] (A1+A2), i.e., A=,/2. Or it is good also considering A as Al, and 
good also considering A as A2. 

[0064] In ST10 shown in drawing 3 , amount of 2nd correction deltaY is substituted for several 8 or several 9, and it 
specifically asks for said-seven number and the angle of rotation X2 which should be given to the pinching member 18 
in the case of the 2nd return bending. It is several 3. 

[0065] The angle of rotation X2 for which it asked, and the angle of rotation X2 obtained from several 3 (specifically 
several 7 and several 8) when especially referred to as A= (A1+A2) / 2 to the head support elastic body 1 Thus, the 2nd 
result which was twisted, and was **(ed) and given, The head support elastic body 1 judged to be the outside of 
tolerance by the measurement after the 1 st correction (ST5) was correctable by 90% or more of probability. 
(When heat-treating) After making each aforementioned correction on the head support elastic body 1, when there is an 
abrupt change of environmental temperature in the condition of having been carried in the disk unit etc., there is a 
possibility of the correction to the head support elastic body 1 which went to accumulate that it may twist, and the return 
of deformation may arise, consequently an error may arise again in whenever [ attitude-angle / of the ABS side Ha of 
the head H after adjustment ]. 

[0066] Therefore, it heat-treats after correction of the above, a heat shock is given, and it is desirable to consider the 
return of the amount of corrections by the heat shock in the case of said correction in this case. In addition, said heat 
treatment may go together with the desiccation process of adhesives of having pasted up Head H on FUREKJSHA 8, 
and may be performed regardless of the desiccation process of adhesives. 

[0067] By the diagram of drawin g 8 , the amount of corrections is shown on the axis of ordinate. Y0 is the error amount 
of whenever [ attitude-angle / of the ABS side Ha detected by the 1st measurement shown in ST2 of a correction target, 
i.e., drawing 3 , ]. The line alpha of dr aw ing 8 shows the case where give a heat shock after correcting the head support 
elastic body 1 to the 1st time to the amount Ym of corrections, consequently it is made for the posture of the ABS side 
Ha to enter in the correction target Y0 or its tolerance. 

[0068] As a result of giving a heat shock, whenever [ attitude-angle / of the ABS side Ha ] returns from Ym to Y0, but 
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when the amount of return is set to deltaY, k shown in following several 10 is a rate of return by the heat shock. It can 
ask for this experimentally from a configuration, the quality of the material, heat treatment conditions of the head 
support elastic body 1, etc. 
[0069] 

[Equation 10] 

#10 k = SY 



Y 



Several 1 1 showed the relation between Ym and Y0 using the above-mentioned rate k of return. 
[0070] 

[Equation 11] 

ifc 11 Y m = Y 0 + 8k 

= Yo + kY. 

Ym shown by 1 1 above is the 1st correction target which considered the rate k of return by the subsequent heat shock. 
Since it results in this desired value Ym, the include angle XI for rotating the pinching member 18 is obtained from the 
cubic curve of drawing 4; . Therefore, what is necessary is to transpose Y0 in drawing 4 to Ym, and just to ask for the 
angle of rotation XI for it. The relational expression is several 12. 
[0071] 

[Equation 12] 

12 Y.= 



1 - k 



= AiX, ! 

In the 1st correction of ST4 shown in dra wi ng 3 , only the angle of rotation XI based on four above rotates the pinching 
member 18, and if the amount of corrections uses as an excellent article what resulted in said allowed value of Ym and 
heat-treats after that by ST2, as a result of heat-treating, most is in agreement with the final correction target Y0. It 
measures whether it resulted in this Y0, and processing is ended. 

[0072] Although beta of drawin g 8 made the 1st correction based on several 4, it shows the time of the 1st correction not 
resulting in said Ym. At this time, the difference of the adjusted value and the 1 st desired value Ym by the 1st correction 
is searched for, and the 2nd correction (ST7) is made for this difference as deltaY of several 2. And it shifts to heat 
treatment after that. 

[0073] Or it is made to deform to the amount exceeding the 1st correction desired value Ym which considered the rate k 
of return by the heat shock at the time of the 1st correction, and you may make it result in the policy objective value Y0 
by the 2nd return bending after that at it, as gamma shows drawi ng 8 . If such return bending is performed, it will be 
hard coming to generate the return in the case of next heat treatment. 
[0074] 

[Effect of the Invention] As mentioned above, by this invention, it has repeatability and the head support elastic body 
which supports the magnetic heads for hard disks etc. can be corrected with high precision. Moreover, automation of 
correction is also possible. Moreover, by calculating from the average the constant Al used for correction, even if 
dispersion in the bending property by the configuration and ingredient of a head support elastic body arises, the property 
of the magnetic head is correctable with high precision. 

[0075] Moreover, it is certainly correctable even if it does not go into an allowed value by the 1st correction by making 
the 2nd correction by the increase of bending, or bending return. Furthermore, a heating process is added and the 
deviation of the magnetic-head property when using it for a long period of time can be prevented by making the 
correction which considered the return property by heating. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[M3MI8] friBSISAH:, £10B©&jE©8!©£ 
*Al**©**«ffl-*-*m*a6*fcH:7B«©^y 

[flt^99] ®lIUi©^XS-C©liIi|ig^SXl t 
mKfc*JELfciS*©^y K©J»©»12*Y x t ^ir 
eftlCftALT*BK:«E]ELfc^y KX»»tt»©H 

#©^2^4, atrlH^AtUT, ffifB3ti!i:A2 
M*g 6 4 fcti 7 IBlfe©^ y KiJ*5Wt#© 

[IMt« io] ft l b g ©^EiS-e©lHlii!5ASx l 
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MORI fcftAUTWR»=iaELfc^y Ki*#tt*© 
B#OS»A2Sr**, tlWBftlfcAfcLT. (Al+A 
2) /2«r*fflrSIIWt*6*fctt7e«0^yK*» 

[M#g 1 1 ] 4*mBtt*B4E$«3*jEXS©* 



[HHPS 13] WHSShfc^? KSaWMS* 

3&#Sl5*f£, Mne^ftfcfnej^tott©4>*< fct> 
ftfJlE^y KSJWttttfc-*©** 

JfrSV^C, B#JllftV*Ll 2©VvfftM:E*©*aE 

*feti^ < S5^*s J; ttiMBBCr ^f a x-^©l(i 

[&B©mi&iiti] 

[000 1] 

(l, «tfftfc£©^y K£»#tt#fc^y KtfHJfcSJi 
^y K&f^flMHNg* SlM*]E-?« * 1 5 K Lfc^y 
[00 0 2] 

l*lU*fcttii«p*-sai»^y Ktt, *ttfa*if©^y K 
S*»tt#fcB***iT^6. icD-vy KSJWW*fe#K: 
X»**fCV^*^y K©tD»ft# (WWW l*> -y K 
tff^ ;* * £*f* Lfc £ # ©iE&fttt^ff 

[0 0 0 3] —y Kjtf^-f *y-*Bfc*-fcS5»Tr 

©*±S»Kiai*r**., ^y KWWteiifcB*: • S 

K*s ± tf/* fc ttx 4 * * 3JE L-^-T v Nft if ©R3 
[0 0 0 4] ift*-C» ^y KOime»Si»OXttKS 

H**9B«fcs*fc*sM\ t©#«B«iiEr6fc 



tf/*fcWW»tt©H(fc**Wfc1-*»** 1 ftv> 
LI OMvttiMzKMLty-y K3aWtt*©»0E# 

[Hf** 1 2 ] SfTlffiOn&lSfc&fc * ©^y KStt 
Btt*©B»©B0«rki:Lfci:#fc, JBlBBOB 

jEia-eotMEaawMa <t t*/* fett^m*©®^ 

a£^T©&4teS<J^-C#«>5iS#gl lE&©^y 
[ft 4] 



x 1 = 



A,(l - k) 

iE^li^tbtV^^^-afco L,*»U 7^** ft if© 
emKf^oCMtt (IBfttt&) ©«Kfcl*l±fc# 
v\ ^y K©»JA9*ft/.Mcfco-0*a. *©»** ^ 
y KcWMtoWttttflllB^-i *s>y*^y K©*UB 
fc£fcBLT«*JMI»tr**.*<t>©i:J5toTV**. L 
fc«5oT, iMnB©fteft*ftA;©B«K^y KSMlcfcv* 
T. ^y R©MF£©M£a***v%t>©lc<ovvci2, ^ 
y K*»»tt#**fWI-e«»4*, ^y K©«R#tr 

[0 0 0 5] 

[BW#»»UJ:5fci-«BB] U*»U ¥ft*T*^y 

w#Jb®{>: «fc 9 HSdSiiE{c-C t fc 9 1? t **»o fc r> 
U ft*©SSttfc*5. -ftf*. JWfe*©»0*ilirr 
fNStBu *©S0JK»fttf*©**b*f\ JR9«if«)fc 
»OI*©iI(aS*^* * £fc J: oT**Mca&flrt- 
5ii*«(H-e*«. ^rwfc*. ^yKX»JM6#«E 

[0 0 0 6] *ISWtt±ie^*©i$H?Sr«*1--5'b<D-e 
*>•), ^y K©»BB*a«fcfcm*fcJlo-*©*UUI 

IMbtirieii-S^y K**MHfe*©»iE*itel8±omF 
[0 0 0 7] 

[B«*llBlti-«fcft©#*] aMRBo^y K3t«»tt 
#:©«3E*feli, Kft3a»Ufc^y K^JWPttff© 

i bfc i # ©IWE^y K©S9«B£ U-C r ©g?S&©fS 

iisy o jfflsxst , m&mmMY o ^je-t 

Sfcfetc. WB^yK*»»ttflEft»«rtBf-ei«»U 
ttBSJWiBB»a«Bfl-©'>4< t t-*SrIlIi|tor^ 

-©iS^ftY0fc*tt^y K^I«Btt(t:»B»$««©lc 
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1 £©BI««rFi6#«>T*ifc, lOTBIia*YOK*f*r 

{0 0 0 8] #l&lpl-Cf*, ^y K*»JMt#K»LT- 
£©3®£T?-je©IBi!j h^tci9«9*fctt*lf*r 
^y K3t»#tt#*«»**, ^y K©»»» 
trfcjELTV^a. —y K33WWfl-**-Jfc©A»*-T?J. 

fc£fcJ:9*»a»fe*jit5iIirri±fS|R©^y K©WB 

tt©*S«nEfl*J«riB-e*<5. 
[0 0 0 9] SliB©X»SMs±tJ«/*fcH«»aBt©@ 

mn&t^y K©g?#&©ISM©«jE*t©M&tt> 
©#2&5S;£:ffl ^5 r i K J; 9 £*»K«fPT« - «t # 
«■<?*>*. fcfcU «T©#*S;R:HL"Ctt, rfttcjgc 
*fcR£**.5t»©'CH:ft<. #*!C3e»Srd»ttfc 9 . 

«9*tttfici4#iMfei**>!K -#©#fo*]E-e*l-i: 

fc»LTWM3T*6 , b©T*!K »*«6SMrc*t 

[0 0 10] i-f. » 1 EoSBWlEjE-ett, IMB^y K 
©g£©SSil* (&iEB«*) Y0i« Me$*«*sJ: 
tf/*fc»W«Ht©S«l*X 1 i: ©«#&«&&& 1 
©Hft^rtK*»fe*»5. lMB©J:5K:£©H*#«ja: 

[00 11] Wc, friB^y K**WWS***»S*fc 

&3&X l fclH5tlKEbfclS*«)^y K©»»©*fl: 
*Y x t Sr«fl2^ 1 {CftA LXmmcmJE Lfc^y K£ 
##tt#©@;ft-©j£$:A 1 (n) M»,tt^7K 
©*it**l^lteE£fclC#&ft3iWBAl (n) ©TO 
ittt©*©4lEjE-e©3eRA 1 £ tim* U*. 

[00 12] W*l**ftafc»©Jfc*Al (n) ©jR 
Ht5fiH±-ei 0 0fitT##4U\ 5*SSt?fe5i:, 1 
o©jmtPTOItfci&©51t*»K< 1 o o«r 

«*.& t , i o©»«ftaJ»©jafc©ttSk:*< h-m- 
sriicft*. tmegftAi (n) ^©M 

«©«HE^fe;h,fcf££ffiKKfflSLTi>3fct, rft 

*r*«*fcLr«nE¥«Mt©»wd»feiiwi-u unb&k 

Al (n) ©«*m#]ff£BKttRLfc&*M:* 
*HKrjE1lf*i:U r©«*«K:*©«©«nE"T?©gHE 

£»A 1 r fc#«F* U\ 

[0013] *fc«nETO*w*ffl©fc»©**A i 



^ »«LT«nEfWljJ»fft>Jl8 5«tt±-e3 0*KT' 
©^y K*»fe*»fe#vfcWiaH5(r©S*Al (n) ©¥ 
$<I£*©&©&:E-e©£&A 1 b-rz>Z.bi>m*. U 
v\, i©J:5KUTff5, lBSOgl-C^y K©ME 
»Wff»«BrtKAe>ftV^«*K«, 2§JB©llBEfWit 
Wf5ti«s»*U\ fc«U llElB©feiET?~.y K 

x^wttWKHtau^ftrf^it&n-cv^fc©, r© 
2eib©«:ei* > »:icia«-r5i nsnae&A^ 

[0 0 14] IWE3a«M8J:tF/*fcH*ia«» 
WftEis**X l«rtH<BS*fc«KW«|SW©»E»Sr 
y FXJWttfl* l*«ltUkt#o^y K 
0»MI£L. r©i#©^y K©&fttftt&ttHrt 

*»ftv^Ctt» ffSiifJf5«#&fcf-?^y K*»*tt«: 

LT^ y KiJ«Mfe#*WiallnE k HQ 
***J|2ia©«EjEiaSrffv\ r©i:§©«flSSRFSB 
fcJ:t;/*fctti**HlW©lBMEa*X 2 *DMEIfc2 K£ 

[0 0 15] S>3V^. WKi»«*iJ:tf/*fcH*H* 
tttrtleNEfiXX 1 £r?|gffi&*fcttlcJXMm©i*a 
WMUL^y F30«tt**BlM*lli:Lfci:*©^y 
F©MWrW* U r. © i # ©^ y KOtM^rFftttB 

»***»2ia©*]EXa«rffv\ C©fc*©OTB*» 

[0016] iWE©2iaa©4rEi!B'tHtffli-*inEa 

ISAibT, gl@i©*jE©R©£ftAl**©$S 

-e©0^l«X 1 tHBg}c^]Ebfc^*©-y K©W& 
©3?fb*Y x t fcHftiefSc 1 ICf^A LTHISJC^iE Lfc^ 
y K3:^3*^©@ : fr©«S!i:A2**«>, mSISAt 
UT, ttfl2)£ii:A2Srffiffl-t-5„ 

[0 0 17] 4fctl, f$liag©tfjEZS-C©l§l4EA£ 
X 1 iSII8K<tEbfclS*©^y K©»©«C*Yx 
i Srffiiaik 1 KftA LXgmzfeJE Lfc- y KSJWWS 
f*:©@*©^fcA 2 «r**, fltre£ft A t LT\ (A 1 
+ A2) /2*4W9i-5. ttrlBAl©^t?S>St, 20 
B©«0E*ff*s5 tl-SB^ro^y K33*JHS*©rt« 
«*ft4TlcJ:&Bfl"©#tt»ttfc*"f L 10 
B i 0 t> $ 6 CIST'S 2 m B ©*jE&ffivtt*-Cjft«) $ 
**©KRW|ia«**. 4fcMISA2©^S:ffiffl-r5t, 
»lH©«EjE«rffofc^y KSIV#ttfl»OH«-©M«M 
JK»CM»»IR*ftif©IWi***<**. ioTflfE 

(A1+A2) /2^«ffl^5ri:{w«t9, S&20©& 

[0018] $e>i^, «m»r«riiiE$««iiiExs© 
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5^y K£#fW©K9fi£^*»»LTiifrfe£#aR:fc 

y*£-£*T*5< k, HMottffiflWcaAXft^Jbo 
©*MB«*©^y K©#*»©JI0ttllI!*l/C*jE*ff 

[0019] m.tfinB^xaftBfcfcto^y 

#Pte#©£fl*©Ji9J££k fcUtktK, ftllelB© 
iOEXar©iWE«W* J: tF/*fcttlW»«tf ©Eft 

[00 20] *fc**W©^y KSttWttttOttjEftft 

^yK#H«3ftfc^y KSJWttflwaSttfr** 

*U¥«ci9*U$ftfc^y K©»lc*-3vvr, tt 
*?as~*©BfiB|||iMfp«tf 9f|MttJ:* jWRitfe 

Kaa^JHwoHijEsaifcfflv^fc, ~»yK©WR#© 

[00 2 1] 

[ftn©jdB©»M h i rt#»H©^y KaawMt* 

©i£Egefi£,Tc*-fl!JSi|gk H2ttl(IBiEjE««KJ:o'r 
5o B 2 Ic^-f^ y K3tt*tttt 1 ^- Kf -< * * 

10 0 2 21 K3d»*tt#l Pffl 

»te >j ^ 2 , 2 # # o a tf tetf. $ ti-cuf £©«tt£*ri- 

3n-Ktf-A«3k4o"CV*«. ^SffiStl:«!)^ 
2, 2*»»**nT*fe-f, «l>*fc9I*t«4#»** 
ft, JMMEWfcSifco-O**. S£>lcg4S©5#«6 

^y kxjwws* i riffle*** e aw * v h 

[0 0 2 3] p-KI?— AW3©jfe«|Ctt, ^yK23# 

5^ y* 9 t ^ ©* ?-f ^ 9 0 h y VyMBJiBffiCi&tt 
e>ftfc»aSI«ii©i2«i • Sdfc**l 0 fc*»fe«j**HT 



£*V Cl©*-?^ 1 1 ©W*#M1HBft • ffdfciii* 1 
0 ©ftfffltli&ttSiVCV^S. 

[0 0 2 4] ^-Kf*-f^^KBK:**sn*i:, **y 
HHriABSBHaiJ*f.f**fc#lTU fflCllH£&$ 
»5 OPttAlC J: UBSMHa jW^JWSWtW* 4 * 

*ffi©3**fc*9ABSBTHafc»J^J**fWBU IE 

&-»£5&^ i o feat* h 3 > rmmw#* 

*12® • ff£** 1 0 5 , f-f ^ ^ 

#©IE»* fcHt*V**fclE*3iX'C^5 SHKflt *§-©S 

[0025] r©«©am>>.y Kawt-ctt, ^k»» 

1 ©*«M 6 riSgig fcftfc fc * -CJLolMifcB-e 

fcltS, ^y KH©ABSffiHa©«#g?S££#g#i 

■36Lfc«liTt»B-KK'-A»3fc1i<>«Oia9fc* 
9, A B SiBHa OB-A'*imoM»«)il (4KE) 
*ff 5. 

[00 26JS1 ic^miEglfilctt, 5tmft 1 5 #12 
ttfcti-cwa. r©33MB15H:, ^KSJWHtfltl 

£ , tHe*ttX»tt 5 © 5 ^©^ y K*?£ttMM©tttt 
■C^y K»Wtt# l «S«rt-«fiM«W 17a, 17 
b t «r*ur^*. ^y K30«Wt» l li, ^y KH© 
A B S ffiH a as±ift# t Jfc sn^-e^sa 6 ^Krfs^ 

[0 0 2 7] «ne£tttti BKHSSiifc^y K*«WP 
tt# 1 © n - K tf- A» 3 ©5feSPtt> 1 8 K J: 

Vtk&ZtiZ, ^©8t5«fSBWl 8 tt-*f©S5«FT-A 1 
9 t 2 1 ^S^WL.TV^5o &#T-A 1 9», ff^ltlt© 

AHS3©«riay7'2, 2^^$tvTv^v^»ca^ 
tt36r©«»T-A2itt«A«*"e»ia*nfc'b© 

WftH(K»tt , 2 2!is*9ft»t6*U-C489, C©[3flESW 
2 2#, n-Ke~A|fP3©y^2, 2©HH5^Sfc 
5. r©IiISE«|J#2 2&ffiffl1-5riti:J;9, m<0ML 
■C*ft©^y K$«?#tt# 1 ©n«i3 <fcTM£iE£*T 5 M 
y^2, 2©0t»K3fc&tt&tfXjK£;|i, iMV» 
»1 8 IE J: r t«rWJfcT?#5. «frE 

»5^T-A 19t2 11t ^«P<-^ 2 3 £33*3*1, 
-©^-<-^ 2 3K»rtfe#tfcV5 ^^TWMfiflcJ: 
0 -*f©^»T-A 1 9 t 2 1 -45±TK)Ls n- Ktr- 

3 ©^ t ymm ««ft« t 9 si-- k 

[00 28] mtBiim*-* 2 3 ttESstt 2 5 ICH^S 
9 , [Ulcte 2 514151^7^^3.^-:? 2 6 iCi 9 
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9 v f V ?*—9 1 r <Dx? y fc? v 9 <D Bit) £M 

-^ttflljttf lEtfE (3 6 0*) #5 0 O^-rs'T'-Cfc 
9 . CHIC 1 : 5 0 ©3&i«ffi£»*-g-fc-fr5 d & ± 
9 , tfrfB^^-^ 2 3 (*, 1 0te;6S2 5000^? 
y-ClH]|2$^6.ti5o rcoE^T'^f 2 6£ffl 

virile* 9. 2 3 8) tt, 

[0029] wmmmr??- 2 Q*mmirz>* 

2 8 ^{4*=:? 2 9 tl/CV^,, 

[0030] me^y k*»w** i oftmcmfczti 

T^yKHCABSSHalCtt. 3&tfcfcH#&3 1 
*W6*fc if t» , ^ y KH<D A B SffiHa OftftlF 

[0031] imeftAiftu^JKs iicj:9 8!i£$*tfcA 

BSffiHaWgl^tt, avt* a— ^ 2 8lrj^P>tt> 
^2 9}c^UW$fi-5i:i:t>l^ a >f a-* 2 8 KJ: 
SmiM&mK.XV* ABSffiHaW«P»6it|0|HH)co^ap 

[0032] nasmsmmtm^±^y ksjw 

M£jj%-*-J:5fc: v *J-y?\ (ST1) 01 
■ti 5 fc» K***tt* 1 <Z>£#JS 6 1 5 

\C®&£tlZo ^ro^A-Ctt, ft^Wl 7 a, 17 

To- KIT- A* 3 ^ y 1 14 

A) 2 8-eBMWfl*MrV\ ABSffiHa©f»iW|Oia 

[00 3 3] *aiBST2Ol[HlB<0SlJ)t*5«tU ! 3Vb'3. 
-*2 8T©MWfl«0lS*, ABSIHa^g^ 

T 3 fcfMTU K*»#tt# 1 ©&3£&S&£ 

[00 34] ST2©llIB©«fclCJ:!J, ABSffiH 

*lfci*lctt. Hlfc*i-*5K. «JW»T1 7a, 1 



7 b -cSMMfcOMrt-S i t>K> l 8 (Dim 

7-A1 9t2 1 fcT?n-Klf-AlB3tiWWft. * 
L»T S T 4 "C, l@B©tf]EiSfT*>tl<5, COIES© 
UEE-ett, E*^****-*2 6fcJ:0SH«ttri 8 
#H(5**feit. n— Klf-A»3#ABSB!HaOS? 
»IMt*«EjEi-**|l(I'^l*Xl«ltliIti4*e>n, n 
- K ^-^95 3 KM 9 

[0 0 3 5] *©*|C, 7 a, 17bfc, * 

mmi 8©1«»T-A1 9 £2 l{C«t5a-Klf-i>. 
«3©t«P#«H>S*lT^y KX»#tt#l 

ST5-ettaft*t«K:*JV^T, ABSIHaO 

ST4t , <0^1[Hl<D^]ElS-C^iE$nfcABS 
ffiHaO&jEftYiaS, ftl|g|©tt£ (ST 2) T-«!JS 

$ ftfcg?&©8lfi y 0 k# L-ciMMSHrt -e*>o fc 

fe, ST3K|MfU , C»«r*T-t'*. 
[0 0 3 6] ST5©jW3efc*5V>r, 1 I3B ©*££(££ 
S#jE*Y 1 *d!3ISII»Y 0 IC*fLf|F**aa»e>* 
ihrC^afcSWrSftfcirfcfcW:, ST 6lc»ffi-6. S 
T6-C»±, AY=YO-Yl1"fc;b^2lH]B©4£ET-!fc 
Si/iSABSBHaOigjEfiSr**?.. H^c, 1® 
@ ©IfiElt J; (5 ^JE^tvfc^jEfiY 1 <D«6»»5, 1 13 
BO*jeT»6*tfclMI»YOOil6SsMtJ:0 1>^*v^» 

[0 0 3 7] lHl©ilEjEK:j:9iaESnfc4iaE*Yl 

©«*Mt*. i ii a wSfl3t-e#e>nfcisM* y o 

«cj:9 t/hS^fcWKSitfcfctKtt^ ST7©f2 
ESroigiEXS^tT-f-So ST7ro^jEXS-C«> 12 

lK^-t-iaesr^f-aac.-? 2 6i;i5«j*swi 8© 

a, 1 7 b*3«f0f, 9i 2 1 fc"Cn— Ktf 

-A|S53?r^-t-5 0 lHl«BT^^act-^2 6 

ici 9 MHBfl- 1 8 *-*©^a[*-ej.o-jeo«ft h 
/w^-e, miao«EjE*wi:iBiD*rti^A«x2«ttia 

mZ&X, ~.y W»MWt#l«r«9«L.*W^Se»lF 

[0 0 3 8] ro2EIB©tfjEXe©!ftk:, fiy«Wtl 
7 a, 1 7 b*3«tt)5, 8fcJ:an — K^-A 

^3©^«r»^U, ST8fc»V»T, 2EB©j|JJtSr 
ff5o 9, ABSlHaWn- ^*rSl^<D 

ttAfti:B«tST3fclMffC*»«r*Ti-*. ME 

fF^«5H^ott{if4, ^SSt!|iiJ»f$tv5 (ST 
9) . 

[0 0 3 9] ST6ttl:fcV-C, 1 \slBn^mcX 

zhftmiE&Y i omm#s 1 0B©aa!e-c#e>ixfc 

KHftY o ©!6*W«r**."Cv^fc t*J»f t « »c 
Hi. ST 1 0CDS2EB©^jEX@{C^ffi-5. ST1 
OCO^JElSTMu HI 1 \C^-rm^T99-s.^~9 2 6 
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M U iftlWW 17a, 1 7 bS3±U?, «j|7-Al 9 
t 2 1 i-?n-Kf-^SB3«:&*H-a. *LT> SHE 
T**-**-* 2 6 £±01*^^1 8 
-tM.o-3t©8g» h -c, $ 1 0W#iE*f6j t 
fl]^a*X 2 fc*ttl§ie$#T, ^y KSJWPttft 1 *« 
■JRL;M*~«***. 
[0 0 4 01 ST1 0©2|Bg©fciEI®©$U:, 
«Wfl7a, 1 7bit*»««18lCJ:*B-Ktf-A 
»3 0>«H*J!WfcL, STllK»V»t, 2 [!§©$£ 
£fr5 0 r«>»6fcj:0, ABSIHaOn-^'s 

»c»Afti:»IIUST3KHMTU-C«««rftTi-6. « 
BIWM6B*©i*tctt, *A£fc*Mffd*tS (ST 

9) o 

[004 1] B 3 K^-t^S-^T 1 y 7*C©#nEI® 

©&Sil£!&W-$-5. **«o«jE*lfeT?H:, WSfliWUt 
©^y KiJ*#tt# 1 ©H*«HlEjE#tt, -Tftfrhv- 

K If- A* 3 SrStfSmf 1 8 LT-£©£&aT* 
1.0— S©ffi»hA'^-ciHHE (^9) £Jj-x.3£t©ig 
(Eftatv «EiE«Oiftttli"(?©ABSiBHafl!)ft*» 
^O^jEStWli^Sr^Vtfa.— * 2 8©f-^ 

■fS ©KiHSftJR 13 Inlte^SSr** 5 i 5 K LTV ^ 5. 

( 1 @ B ©IfcEI® ; ST4) ST4©1Ie]@©^:EI 
a-Ctt» teWfcfcW^SW 1 8 <D|sJ1E£ax 1 ££* 

SffiHa©g$tf|gii|iriS0©*>©) SrS^^y^t 

■TSIWIJI fiU*»«l 7 a, 17b*5i 

tf, »^S8«-1 8-Cn-Ktr-A&3§:J*#U ftJW 
tf 1 8 Zttfa^ffifetDMfeifUg. (-Xf y tr V^—* 

i7a, i7b jsitmiwm 1 8 ©*&$£& 

& U A B S EH a 0>ft&££<DKft:ft (* jES) £88 

OBtcftXX 1 Sr lftB fcttaStTIHHWcfCSEJWB 

ttlS^igSt, *©^{CliS^©ABSffiHaSr 

[0 0 4 2l ^©f-y^;Kc»L, ]E;£fft!: Affile 
MftSHteftgX 1 SrSa^LT, BCftftX 1 kWSEA 
t ©K&£ x - y ®.mc7v y V Lfc©#B 4 Tf*>*. 

x - yIS±©yp y b «r«t«K^H0tA 
*fcififlLTV^£fcfc||BLfc. r©Z»Cft«IS:y = 

ai • x3t*s<i, «i!Ai», msawt (m%M 

m O^y KSJWtefcl fc*J^TB*©«*Tfc*. 

a y If 2 8 KHU *©!IAtteB*&£ftA 1 # 

[004 31 HI!g©^jE*fe-Ctt, ® 3 S T 2 © 
lEIB©iB!l«{C*JV>T, ^y KHOABSBHaOWl 



W>#iE#«oiMWiBrt*»fe^n-rv>8 testis 

tL,TH^y=Al • xSfcftASfU r«*t>*l© 
IWI***itT|fiE*Y0K:#J^«i*l«B«l 8 OB 
(M*Xia»*»fe*t*. £©E«a*XllC*l!l1-a 
**ry t?V^*— *©* f 1 y :/»:;}*=» ^ If » — * 2 8/J» 
fe*-*«lP«B2 7KB««^i:t'r**.6ilx, I** 
tttfl 8fc± 9 n- Klf-AttS fclWMAX 1 

[00441 st«©iiftKov^T«nEoiaEf^ii**mj 

*t5t, -t©«KST5}C*JI/>-C^y KH©ABSffiH 
a ©BJfeSSfffefcft. r ©»£■?, IWBA*Xl«lt* 
ofc»*ABSBHaO«*»#ftifO< fe^JE-C* 
fcavfrJOSritf-Ct*. •tiT-ai'lfa — * 2 8T- 
l*> m<0 BCsAftx 1 i, *©&H©^IESY 1 1 fclft 
IEZ^y=A 1 • x3fcftA.LT, UlSWiK&fcm 

[ 0 0 4 5 ] mW- LfcS^A 1 ft, HI 5 fcisvvr A 1 
(n) , Al (n+1) % Al (n+2) -©i5fclS 
WLTVNt, 3f*»«A«l 0^©ffi©3p*&ffi«rtf» 
L, ^©¥*&fltSrfffcJfc£ScA 1 L, * ©»:©^iE^ 
fffaTO6£& 1 ©5£gfcA 1 i:LTfflv^5o f 
ftfot>, ST4tST5 iT/SM^t fc3S»»L 
T»b*t*KnE**A 1 © 1 0«©tt©3p*&fflSrJ!>:>!f i 
H-»LTi^, *©?fe©<*jEfcr©ffiSrNa^7^-K^ 
y^L, Cltt^i9 5gLT^< 0 
[0 0 4 61 ¥*5ffl**«)6fc*©SjRAl©«HL5® 
ELh-Cl 0 0fl«Ta$#*L^<, $f>fc5eEi±-C3 
0B«Tsi«#*LV\ 5{HJ:!3 t^vt, ffiffifc^b 
-r5J£$cA 1 #Wifc t Z fc*©»««¥*MttE*S < 
f^ffltSwJ:!^'), *fc3 0ffl*fc»10 0eS:jSx. 
St. «*BK«ffci-6«»Al*vvo*-ct>W«oW- 
r 4 left 9 »* L < 

[00471 Sfc. S T 5 ©SiJ^fcS^VNTfffcfcjS^ 
$^fc£^cA 1 #flWE3p*&#J[tJt LTSBftWjfttfc^ 
L-CV^5^:f, «*.tfJF*©tf©±2 0%©«SiB*»e>^-n 

sjaRAiasjUifcfctfctt, 0 5©TJaid^i-<fc5 

Attn a 1 (S) SrtfrlEWffi©»W©S«8i:Lft 
[0 0 4 81 ^^L, ttlBJIttlttfAl (S) , Al 

(s+i) , Al (s + 2) ©J:5fc, Ff^fi* ma 
«3fflgt±) a^Lfcitfctt, r©3fl©M»M©Jp 
J^ttSr-?r©»C©^]E©£ISA 1 fc-fS. ^©«t5ftAS 
«#5Ul*Ott±K||ft©By h©§3!?«li3»3-efe!), 
r ©#g-fc hifrfcft SIS A 1 K» 9 & *. 5 r t it ft ») , 
5, #3891#;4SgIiB©¥*&<I#tm 

lBBOlfiElciSJFA^ttartG-eJbofc. (2® 
S©^iEXm (*9JtL*l«l) ;ST7) ST7©«iE 
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i in a (D&mz i s^ift y 1 #m&om&& m 
♦n 8K**.*ia*tA*x2©jita***BB6i!:a^5v> 

[0049] S T 4 © 1 EI S <0^iE*j£"T?f4, ^y K$ 
*HWfe*lfc**.<5*9A* (H(BA*X1) Sr. 0 6 
<DH&-C^1-=ftS;y = A 1 • x3fc:*-3lvCRlSUT 
£©£a9©tttt*;5*l?v**Uf, ffiEEHEAK 
X 1 ^X.tM^t LT^y H£»#tt* 1 ©ttiEfiY 
l3»i«|jEB«lYO©flF*|SHrtK:SoTV>5B:"fe*> 
So bd»U l@B©*jE-e*jEL**i*i*i:^3::J: 

ramm* i kx i ©i§HEa*«ttsi9 

*jE*#**lJ: 9 t»'>4v^Y 1 ©fitg ( i ) (H 6 0 

[0 0 5 0] *»WCH\ lOl^C, SOfcL 

fc^y K£*«ttttl K4;tSia^*x £*©»*© 
*jE*yfcOBB«**i-=***«**tt«E (i) tr» 

(y=Al • x3-E) -rfcofcfcCJti- 

5. iFlE^ssufc*i^l^c*5v^T*3l$<o«jEi«fiIY0lc: 

£*£fca^*ftlEMEA*«:X 2 
jEiaotiKSi SftSfcjESAYttY 0 -Y 1 

rftf*WT©&5-etm-et3. 

[005 1] 
[»5] 

*SC 5 A Y - Y, - Y, 

= A,X,» - E - (A,X,' - E) 
= A,X,' - A,X,» 

£tFH£lc£ 91IQEU&9 ftd'ofcftAYfcfce fcftA 
•Mxtf. ST7O20B©iHE©IB«>iM«Mtl 8O0 
4Efi&X2*&©5r&tf-C£3. A 1(40 5 ic 

as^TRW Lfcjg 1 EOlJEjEKftffl LfcWRfc-t©* 

[0 0 5 2] 
I»6] 

$fc6 x, ^'Jx, 3 i AY 

T\ *©^y K£J9#ttttl KovvC* EHEAftX 1 t 
«EjESY1 t^Sot^5ff)t?J)5^f). rlxSrHftS: 
y=Al • x3fcftA1-$£fcKJ:»), *©^y 

WS*lfcH*©S«A 2 «t 

S*T©£3S:A 2 fcffl^T 2 @B®*ElcgKftft*fttt 
1 8©Hfia«X2*r*»Tt>J:if\ 
[0 0 5 3] Jfc*V*ttMIBAlfcA2©¥*MxA = (A 
1+A2) /2«\ *6©Al©ffeb9fc:JBVvct>J: 



v\ "ffcfc>t>» R2-e©JHRAtt, Ai-efco-cfeJ:^ 

L, A2-C*joT , bJ:V^ A= (A1+A2) /2b 

[0054] S T 7 lr*JV>T 2 0 @ (D&jElC&gtmm 
AAX 2 Al©*tHfcJfl-rSfc. Ztlfc 

lHBOlfcElcJl^STiWrefcSfc©* 2E!B©&iE 

©ttA©N£lc**ttSMlt*tfft:lK LX^ZWr&ifit> 
9. *»9*l-eitek^i***>«. iot, A 1 t A 2 

©¥««*J8^arifc:J:9, «a4#3E*-e#, 

[0 0 5 5] *X91#a*$lkLfc|g£. ^AtLTA 
l*fcliA2©— #©*&JflV\fcif ft, 2IhIB<0^IE 

(A1+A2) /2fcfflVVfc»*, 7JI*ttio%MeN 

'(2@B©lfcE:Eg (*9RL:6rl*l) ;ST10) ST 
1 0 OfeJEtt, 1 MS ©ifcEJC i. 5^1E*Y 1 #3gR© 
(^jEBgfffi) Y0©tt«6H*«*.fct§G-fc:fr 
btuSo r.©fc*tt. KNtttl 8Ki9^y H**** 

1 lc#LT«9 zm-rxzuz. 
[0 0 5 6] K3aWMfc#l*rlEBK:*l>l*jE 
U ^oflHciHBomS^rtliai^Kll^iaiSSHtfci: 
to, ««B*f 1 8©E]£tfl*X KSJWtt* 

1 <om 9 f? 9 A Y i: <Dg8& £E( 7 

[ 0 0 5 7 ] El 7 Hi, ffitfcfttti Lfc»R©^y K*J# 

"CHa«rt«ofc*, «!lfBi®B<7>g*)#l*)i:i5»;fr[Rp- 
J£#g8W 1 8 trEWB**T^y KiJWWSfc 1 £M 9 K 
*©fc#fc, ^yK**#tt#lfc4*.fcJI9 
©®te8£X2 *©t#©jfl94£jES (K99EV 
*) AYi©B8fl*£&E|-e^LTV^. 
[0058] El 1 i^-r&IEgg-Ctt:, SSKT^f^i 
-^2 6©^fyt'y^-^iS2 5 0 0 O^fyT^ 
£i«j$g|Sfi-l 8 #3 6 0X@nH-£#, *1\ 

K$JWMS# 1 K*f b, ^f 1 y Sr 1 0 

OO^f? yiilifE^^TmiSfeO^ y K*»JW*# 1 ©* 
itmtcilHlB©g9*«r^x.5„ ^<©^, fl^r^^y 
KS»#ttfr 1 KifIE©S 9tjJfr[Rlf©g9S9^^^- 
roi*oj««Wl 8K>jS9^|B)©liIC^ax 

2 ft«R©^y K3a«Wt# 1 tii^h©^ 
y K3E*MPtt# 1 lc**.fcE<E*ax 2 94* 
3E*AY«rSl^L)to ^©M^SrT'o y h L-t^lf^A/ 

[0 0 5 9] H 7 ©HEffiltt, ^rybf^^-^Sr 
1 2 5 0^yy^iae**"C!l»©^y K*«P»tt#l 
K1EIB©* 9 *©«fc4*.*K9*W© 
t * ©J««W 1 8 ©®l5flgX 2 ^ y K^MWttff 
lfcicfc*., **i«v©«9*»X2K«i-*^y 
J*3*tt* 1 <DM 9 <SiEft A Y b ©BI^SrT'n y h L«8t? 
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^-^Sr 1 5 QOx^y *r©&t^y K 

AY£©lifi*£*LT^.5 0 

I0060] m 7 [zm-i-x 5 *M *>®mc 

±Gft 7 »c*j rt* x i it i b ^feX. y KSfftltewMft x > 

**5roi:«MLft^fs'ty^-^©i ooo^f 

y/, 1 2 50^fy^ 1 5 0 0 A? y7t£ ffcttfc 
t&1*i&-?1bZ>. B, C, Dtt, «iEl^y K£#3» 

8-**9fc**« !>■?*>«. 
[0 0 6 2] 
[&8] 

[$$6 3] AY = 0.75 A X,*Xi + 0.07 A Xi' 
[fc9] 

Sfc9 AY = 0.95 AX.X, + 0.05 AX,' 

£iCAl (n) O10i©WlAlt, iCO^^K 
XJWMSff 1 £ 1 E B fc A tf k * fciS*& LTffl-ibftfc 
@^T«)j£jRA2 i-3fc*3*>A= (Al+A 

2) /2-C&5. JfcSl^ttA&Al iL-Ci>J;V>U A 
SrA2 tUTt.J:v\ 

[00 64] 13{C^-ST1 O-Ctt, HtrlBS:7, ^ft: 
ttfctt«*tf»8-**9K:, S&2|g|B©«EiEiAY£ft 
AU 2HB©H9fttf©BKl«»tW$fl 8K#*.5'« 

tiHiif!5^«x2^*«>5„ *na**3-c«>«. 

[0 0 6 5] r©i5{CLT*»fclElte^ftX2, »K 
A= (A1+A2) /2tUftiiK»3 (AttttlCli 
*7**8) j6»6#e>nfcEWKA*X2^y KSJW 
tt{Mfc2 0B©lS9£LT4*.fcl8Jk 1[SB©&jE 
1fc©JI£ (ST 5) ^**Hrti*|»r3*l,fc^y K* 

it, 90 %et±©iMHMiaE-j-s r i as-e* 
(IS^aSrfT 3 »*) ^ y KSIWtttt 1 K«ri2©#« 

iCll Y, 



±|BIS 1 1 WtYmtt, *©&©$*> 3 y * lei 5 M 
k Lfcl|§IB©&jEB$'t , ;i!> 5. rcog^ffi 
YmK55fc»te«f«MJ-l 8 £|II|a$-e:.5fc«>©fl& 
X lttBI4©=ftft^P>#P>tl5. ioT, 04l£*J 
tt5Y0£Yml::gt&;l, *©fc«>©|E]tefcgX 1 £ 



M+5IMMI*to*U #*ll2£X2©-&Mi&i:L 

■C* 5 1>© t LTfillT©* 7 £ Jiffl Lfc. 
[0 0 6 1] 
[*7] 

fl»l^©ft*ftXftrtsa>*J:. ^y WdWWfettllc 
*jE©fc©fcffofcJ||iJ»*©iK9ii«£i:, 
HSIIO^y KH©AB SSH a ©&9MXKlfftflMJft 

[0 0 6 6] iot, tt|B©1lrE©1fclCfRMQ9*]fcU-C 
fc-hfay £©»*K:, IMB*jE©ftlCfc 
-f>>3 y^KJ:««EE*©K»)*lP*U"C*J< r fc* 
»*U\ fctSfnEMAUlii, ^y KHt7Hf f /t8 

Lit&mvt&mxm. t -m^n^ x t> <t ^ u 

[0 0 6 7] H8©»E-Ctt, ^<4{C^jE*^LTV 

5. Y0f4<85Eig-r«b*>ia3©ST2tc:^f 
©■JTCfctti LfcABSSH a ©£fM£©K£*'C£> 

6. El 8 ©&«}*, y KSJMMfe* 1 * 1 0 B fc*lE 
*Ym4-C«jEUfc*Rlfc— h'>3y^*^it, 

*, ABSffiHaro^SflEllYOfeSV^OfF 

[0 0 6 8] t-h^ay^^xfcjg^ ABSIH 
a©«aMi«#Ym*»feY0K:R5aK *©Ji<9*£6 
Yt-fSt, #T©»1 0^i-k*5t- h->3 
J: *R 9 £*U3U ^y H3aWttflci©jW* 

[0 0 6 9] 
[*1 0] 

tsc io k = 

±lB©«9^k£ffl^TYm£Y0fc©K$£^Lfc© 

ami 

[0 0 7 0] 
»1 1] 

= Y 0 + 5k 
= Y 0 + kY ra 

[0 0 7 1] 
»1 2] 
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»12 Y m = — ^— 

1 — k 

= A,X, 3 

03iC*1-ST4©l®B©&IEK;j3^ , T\ tikWUttl 
8«r±«4fcat^<ia*sA*Xl«tt|geS*, ST 

o fc LTMSSriflTi- 5. 

[0 0 7 2] 08©/?HU lI§IB<?D^iE§rS:4(rS<5v'> 

jEfflt l|§lB©B«!lfrYmi:©3££5fc&, r.©IISr&2 
©AYt LT2@B©&IE (ST7) £?t5. -tLT-t 

[0 0 7 3] $>SVM±, El8^*JV^TVC^-rJ;5lC. 
lHB©IJaE©fc*K, fc— hVay*fcJ:3IiB*k 

*©&tt:, 2 IS groM AKBfllltY 
0lc£*i5fc:i/tt>J:V*. ::©J:3*H0ttlf*fT3 

10 0 7 4] 

K«r*JW-*^y K»«WfefftrW 

fpaoaiwisfcwe**. tut. mjEumtvm-rz 

EISA 1 Sr¥^ffl^C**5 :tt, K**#ttf*: 
^ j, K0tttt*XMrXlc*jE-t-S rim 5. 

[0 0 7 5] *fc20B©|£E£fttfJf L^fttfML-e 
[02] 



[BO 1 1 «W!»^y K*#MHt#©«aEjlBft*1ill 

fi«j£0, 

[0 2] ^.y KS*HWt#©-«l«rS%-r*WB. 
[0 3] K3d«M!fe*©»jE3W6«r5%i-7n-^ + 
-K 

[04] laiottjEo^toMMWAiBiCsAdefctf 

IEfii:©BS&£^1il0, 
[0 5] lHBO»3E|C«[«i-6S*A10jiHtt*ife«) 
SiE0, 

[@6] l@B©£:£!4SaSfi££&*a»ofcfc#©2 
H B ©«EIE K*s (t 5 l£ ^Eft fc © IB 

[07] 1 III aoflHEtfB SO 2 SIB® 

[0 8] ^EO^icflft^trtT^ISfc, nofWSHcJ: 
5#IES9 Sr*n*Lfc*|]ESrm^-f 5«ft0, 
I«F-*©RH] 
H K 
Ha ABSffi 
1 ^yKXJMWfe* 
3 P-Ktf-ASB 
6 

8 yu**/* 

9 ^ 

10 IB® 

1 5 

18 ^FgB» 
19,21 &#T- J* 

2 6 lUter^ f 3.3:— * 

2 8 ayfi-^ (fflffltt) 

3 i n&mm^m 



[05] 
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[Ell] 



[04] 




[03] 
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